Allergic disorders are characterized by Th2-polarization, thus physiological Thl-dependent mechanisms for fighting infectious diseases (ID) may be defective. This study aims at evaluating the number and duration of respiratory (RI) and gastrointestinal diseases (GI) in allergic and non-allergic subjects in a particular community: the crew of an operative warship consisting of 189 persons (171 males and 18 females). The study period lasted for 5 months during an operative mission. The number and duration(days) ofRI and GI were evaluated. Allergic subjects experienced more numerous RI (p=O.0029) and more severe GI (p=O.OOOI) than non-allergic subjects. This preliminary study provides evidence that allergic subjects may have more numerous RI and prolonged GI than non-allergic subjects.
Allergic disorders show increasing worldwide prevalence (1) . Allergic rhinitis and asthma share common immunological mechanisms characterized by Th2-dependent inflammation (2) . In consequence, the allergic subject has typical Th2-polarization and reduced Thl-response (2) . Interferon-gamma, typical Thl-derived cytokine, is deputized for fighting infections. Thus, it has been pointed out that allergic subjects could present higher susceptibility to contract respiratory infections (RI) than nonallergic subjects (3) . This hypothesis could be reinforced by the evidence that rhinovirus infections are the commonest (4) . The main receptor for rhinovirus is adhesion molecule ICAMI (4) . ICAMI expression on nasal epithelial cells is strictly related to allergen exposure in allergic subjects (5) . There is therefore a clear link between allergen exposure, ICAMI expression, allergic inflammation, and RI.
In addition, treatments with drugs able to reduce ICAMI expression have diminished both the number and severity of RI in allergic children (6) .
Infectious diseases (ID) of respiratory (RI) and gastrointestinal (GI) system are frequent and constitute a demanding challenge for the physician (7) . Moreover, ID represents a social problem both concerning the pharma-economy and the impact on the social milieu of the subject, mainly during journeys or heavy work. Recently, it was evidenced that allergic children have more numerous and severe RI than non-allergic children (8) . However, there is no data concerning the different impact of RI and GI on allergic and non-allergic adults. Therefore, this preliminary study was performed to evaluate the number and duration of RI and GI in allergic and non-allergic subjects living in a particular community: an operative warship. 
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MATERIALS AND METHODS
Study design
The complete crew of an operative warship (a frigate of the Italian Navy) was enrolled in the study: 189 persons (171 males and 18 females). It is to note that Navy personnel is continuouslychecked and trained. Moreover,asthma diagnosis is incompatible with the service. Subjects were subdivided into two groups according to the presence of allergy (i.e. allergic rhinitis). Allergicrhinitis was diagnosed on the basis ofpositive history of nasal-ocular symptoms and skin prick test (9) . This model was chosen as a selected group of subjects allows to obtain more precise information. Indeed, the population consists of normal and allergic subject. All of them live in the same restricted enviromnent (the ship), therefore all of them are exposed to the same harmful agents. In addition,the crew is under 24 hour control of a physician. The study was performed during two operative missions lasting 5 months in 2005. The period of operative mission was considered as it is easier to evaluate subjects when confined in a restrictedarea. Moreover, favourable conditions of contracting infections may occur during this stressingsituation.
All the visits to the infirmary were recorded. The diagnosis of RI was made when at least 2 symptoms or fever (auxiliary temperature ::::38°C) were present for at least 48 hours. The symptoms taken into consideration for diagnostic purposes were: mucopurulent rhinorrhea (stuffy and/or dripping nose), sore throat, cough (dry or productive), otalgia (earache), fever, dyspnoea, and mucopurulent secretion.
The diagnosis of 01 was made when one or more digestive symptoms were present: nausea, vomiting, diarrhoea, and colic.
The primary end-point was the number of RI and 01 episodes recorded during the period study in the two groups. The secondary outcome was the total duration of RI and 01 episodes (days). RI were considered as mild or severe. Mild RI involved the rhinopharynx (rhinitis, rhinopharyngitis with possible involvement of tonsils) and/or the larynx. Severe RI involved the middle ear, the lower airways or the paranasal sinuses.
Statistical analysis
The main descriptive statistics were calculated for each variable: mean, median and standard deviation for quantitative variables, absolute and relative frequencies for qualitative variables. Also the 95% confidence limit was calculated whenever relevant. The analysis was carried out using the X 2 test.
RESULTS
Population 189 subjects (the complete crew) were studied: age 25.9 ± 7.12 years, 171 males and 18 females.
All subjects were healthy and without significant disorders, as they are continuously checked. Allergic rhinitis was diagnosed in 52 subjects. Allergic subjects were mainly sensitized to: house dust mites (29), grasses (19), olive tree (13), Parietaria (13), cat (7) , dog (4), hazel (4), and birch (4). Globally, 133 visits were performed: 55.7% for traumatic events, naupatia, or dermatologic disorders. (p = 0.0001) 24.8% of the visits were for RI, 19.5% was for GJ.
Primary outcome
Allergic subjects showed a significantly higher number (18) of RI in comparison with non-allergic group (15) (p=O.0029) ( Table I) .
All RI were mild and self-resolving: 8 rhinopharyngitis, 7 rhinitis, and 3 rhinosinusitis in allergic group; 7 rhinopharyngitis, 7 rhinitis, and I rhinosinusitis in normal subjects.
The number of GJ was not significantly different in the two groups: 18 episodes in normal subjects and 8 in atopic subjects. All GI were mild gastroenteritis and self-resolving.
Secondary outcome
The duration of RI was slightly longer in allergic subjects (4.6 days) than in normal subjects (4.1). On the other hand, allergic subjects showed longer duration of GJ (6.5 days) in comparison with nonallergic group (2.7 days) (p=O.OOOI) (Table I) .
DISCUSSION
This preliminary study evidences that allergic subjects have more numerous RI and prolonged GI than non-allergic subjects. These findings confirm a previous report (8) providing evidence that allergic children have more numerous and severe RI than non-allergic children. Allergic subjects may have more infections than normal subjects as allergic reaction is characterized by mucosal inflammation that predispose to infections. In addition, allergic subjects express JCAMl, adhesion molecule involved in inflammatory events as ligand for LFAI expressed on leukocytes, but also receptor for rhinovirus (5) . These findings may be reinforced by the concept that anti-allergic treatments may reduce the number and severity of RI (6) . Moreover, data concerning GI are very interesting as this represents the first evidence on this issue. A possible explanation may be that allergy per se may induce reduced immune defences. Indeed, allergic subjects present a typical Th2-polarization with consequently reduced Th l-response that adequately fights infections mainly by IFNy.
On the other hand, these results have to be considered as preliminary, as further studies should be conducted to verify this hypothesis. More consistent numbers of subjects and longer periods of observation must be considered. The present study was performed with a selected group of subjects during a relatively short period. In spite of these limits, the present findings underline the importance of the type of immune pattern, such as the physiologic Thl-polarization or the allergic Th2-polarization, as the crucial factor involved in the response to infectious diseases. In addition, the particular condition of carrying out the study during operative missions allows to better investigate the different response to infections in allergic and nonallergic subjects.
In conclusion, this preliminary study provides the information that allergic subjects have more numerous and severe ID than non-allergic subjects, and this result might suggest that allergy could have a negative role in both RI and GI, although a further case control study is needed to investigate more accurately the cause-effect role of allergy in infections.
